
Selected Astronomical Instrumentation and Standard Clocks at U. S. Naval Observatory, 1844-2000 
____________________________________________________________________________________ 
  1830  1860  1890  1920  1950  1980    2000 
 
Equatorial   ______________________       
   1844  9.6-inch  Merz & Mahler refractor  1895 
      
     1873  26-inch Clark refractor      
 
        
       1895        12-inch Clark refractor 
 
        _____________________ 
        1912   10-inch  photo refr. 1950  
         _ _ _ _ _ _ _ _ _ ________ _ _ _ _ _ _ _ _ _ _ _  _ 
         1934                1950  15-inch refractor           1996 
         
         1935 40-inch Ritchey-Chrétien reflector 
              
                                 1963   61-inch reflector 
   
                          1970   8-inch astrograph  
Meridian                      _____________ 4-inch Troughton & Simms mural circle 

1844 1877 
____________________________________ 
1844      5.3-inch  Ertel/Merz & Mahler  transit instrument 

   __________ _ _ _ _ _ _ _ ______ _ _ __      
   1844      1867        1893       1912 1921-25 
    5-inch Pistor & Martins prime vertical 
 
   _____________      4.5 –inch Ertel & Sons transit circle 
   1844               1862 
            _______________       ______________________________            
              1866                1891    1893                             1945 
   8.5-inch Pistor & Martins  transit circle    9-inch  transit circle 
 
                  ___________________ 
               1897   altazimuth          1933 
 
                 ______________________________________________________________ 
               1897                    6-inch Warner & Swasey    1995 
         transit circle 
             _____________________________ 
Time          1955      7-inch transit circle 1996 
Determination                                           ________|____|____ 
              1893            1916       1925 
                        5.3-inch Ertel/Merz & Mahler  transit     6-inch         Prin  transit 
              
                 ____________||__________________________ 
  
        1915  photographic     1934  zenith tubes                   1984 
                            (variation of latitude)    (time)          radio telescopes 
               
Timekeeping              ___________|_________|_____| 
Standards                                 1903 Riefler               1931 Shortt   1946 Quartz  1966         Atomic 

 
Time    ______________|_______________________ 
Dissemination  1845 Time Ball at USNO 1887 At Old Executive Office Bldg 1936 
        
      _________________________________________ 
    1866                   Telegraph     1955 
           ____________________________________________________   
         1904   Radio | Arlington Towers | 1941 |   VLF, LORAN, etc.  GPS  
             


